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. $A_{1}$ , A2 , $\{R_{n}\}_{n\geq 0}$
.
$4_{+2}=A_{1}R_{n+1}+A_{2}R_{\mathrm{n}}$ $(n\geq 0)$ ,
&, $R_{1}$ . $P(X)=X^{2}-A_{1}X$ -A2
$\rho_{1},\rho_{2}(|\rho_{1}|\geq|\rho_{2}|)$ , $\Delta=A_{1}^{2}+4A_{2}$ .
$\rho_{1},$ $\rho_{2}$ .
$r\geq 2,$ $c$ \geq 1, $d$ . , .
$\sum_{k>0}/\frac{\mathrm{u}h}{R_{\mathrm{c}r^{\mathrm{k}}+d}}$
$\{a_{k}\}_{k\geq 0}$ , $\sum_{k>0}’$ $cr^{k}+d\geq 0$ R ’ $+d\neq 0$
$k\geq 0$ .
. $\{F_{n}\}_{n\geq 0}$ Fibonacci $F_{n+2}=F_{n+1}+F_{n}(n\geq 0)$
, $F_{0}=0,$ $F_{1}=1$ . Lucas[Lu, p. 225]
.
$\sum_{k>0}\frac{1}{F_{2^{k}}}=\frac{7-\sqrt{6}}{2}$
Hoggatt Bicknell [HB] .
$\sum_{k>0}\frac{1}{F_{\mathrm{c}2^{k}}}=\frac{1}{F_{\mathrm{e}}}+\frac{\Phi+2}{\Phi(\Phi^{2\mathrm{c}}-1)}$,
$\Phi=-1\pm L\mathrm{s}2$ . (1)
( ) . (1) l
. ,
$= \sum_{\mathrm{k}>1}\frac{1}{F_{2^{k}+}}$





Erd\"os Graham [$\mathrm{E}\mathrm{G}$ , p. 64] .
$L_{n}$ Lucas . $L_{n+2}=L_{n+1}+L_{n}(n\geq 0)$ ,
$L_{0}=2,$ $L_{1}=1$ . (1) $\}$
. $\{R_{n}\}$ Fibonacci $U_{n}=(\rho_{1}^{n}-\rho_{2}^{n})/(\rho_{1}-\rho_{2})$ , Lucas
$V_{n}=p_{1}^{n}+\rho_{2}^{n}$ , $\rho_{2}=\pm 1$ .
$a_{k}=(\pm 1)^{k}$ ,
$\sum_{k\geq 1}\frac{(\pm 1)^{k}}{U_{2^{k}}}$ , $\sum_{k\geq 1}\frac{(\pm 1)^{k}}{V_{2}\iota}$ , $\sum_{k\geq 1}\frac{1}{\rho_{1}^{2^{k}}\pm 1}$
([AJ], [Ba], [Go]), Mignotte [Mi2]
$\sum_{k\geq 1}\frac{(-1)^{k}}{U_{2^{k}}}$
. $a_{\mathrm{k}}= \frac{1}{k},$. ,
$\sum_{k\geq 0}\frac{1}{k!F_{2^{k}}}$
, IVIignotte [Mil] Mahler [Ma] . $\{a_{k}\}$
$\mathrm{H}\mathrm{a}\mathrm{n}\check{\mathrm{c}}1$ Kiss [HK] , Bundschuh
Peth\"o [BP] . { } Becker
T\"opfer [BT] $\{a_{k}\}$ $\Delta$
. Nishioka [Ni] $\{a_{k}\}$ ,
$\Delta$ .
(1) $d$ .
$d$ $r$ Nishioka, Tanaka, Toshimitsu
[NTT], Nishioka[Ni2] . Tanaka [Ta] (1)
$\sum_{k\geq 0}’\frac{k^{l}\alpha^{k}}{(R_{a_{k}})^{m}}$




. $a\in\overline{\mathbb{Q}}^{\mathrm{x}},$ $b\in \mathbb{Z}$ .
88
Duverney Nishioka [DN] $\{a_{k}\}$
. . $\alpha$ , $\alpha$ $\overline{|\alpha|}=\max\{|\alpha^{\sigma}||$
$\sigma\in \mathrm{A}\mathrm{u}\mathrm{t}(\overline{\mathbb{Q}}/\mathbb{Q})\}$ , den $(\alpha)$ den $(\alpha)\alpha$
. $\alpha$ $|| \alpha||=\max${ $\overline{|\alpha|}$, den(\mbox{\boldmath $\alpha$})} .
.
$||. \cdot\sum_{=1}^{n}\alpha$i $|| \leq n.\cdot\prod_{=1}^{n}||\alpha$i $||$





$\log||a_{kl}||,\log||b_{kl}||=o(r^{k}),$ $1\leq l\leq L$
.
(Duverney and Nishioka [DN]). $\alpha$ $0<|\alpha|<1$ $k[succeq] 0$




$\sum_{k\geq 0}\frac{a_{k}}{F_{\mathrm{r}^{k}}+b_{k}},$ $\sum_{k\geq 0}\frac{a_{k}}{L_{\mathrm{r}^{k}}+b_{k}}$
,
$F_{n}$ Fibonacci , $L_{n}$ Lucas . $\{a_{k}\}_{k\geq 0}$ $\{b_{k}\}_{k\geq 0}$
$K$ , $O_{K}$ $\log||a_{k}||,$ $\log||b_{k}||=o(r^{k})$ .
(1) .
R $(n\geq 0)$ .
$R_{n}=g_{1}\rho_{1}^{1*}+g_{2}\rho_{2}^{n}$ , $|\rho 1|\geq|$ \rho i|.
Theorem 1. { } , $k$ $R_{\mathrm{C}t^{k}+d}\neq 0$





(i) $a\in K$ $N\in \mathrm{N}$ , $r=2_{f}a_{n}=a(n\geq N),$ $|A_{2}|=1_{f}$
$g_{1}\rho_{1}^{d}+g_{2}\rho_{2}^{d}=0$ , $\theta\in K(\sqrt{\Delta})$ .
(ii) $a\in K$ $N\in \mathrm{N}$ , $r=\sim_{f}?a_{n}=a\underline{?}^{n}(n\geq N)_{J})2=\pm 1$ ,
$g_{1}\rho_{1}^{d}=g_{2}\rho_{2}^{d}$ , $\theta\in K$ .
3 .
$\mathrm{I}:|A_{2}|=1$ .
Il: $\rho_{1},$ $\rho_{2}$ $|A_{2}|\geq 2$ .
III: $\rho_{1}$ , .
Duverney Nishioka $\{F_{*}.\}$ $\{L_{n}\}$




, I . ,
$F_{k}(x)\in O_{K}$ [x]
, $D$ $DF_{k}(x)\in O_{K}$ [x]
. ,
Case I $\mathrm{I}\mathrm{I}$ . , 1
$\theta$ $\Phi_{0}(x)$ .
$L\leq r$ , $\Phi_{0}(x)$ . Case I
. Case I .








. $\lambda=$ ( $\lambda_{1},$ $\ldots,$ $\lambda$m), $\alpha=$ ( $\alpha_{1},$ $\ldots,\alpha$m)
$| \lambda|=.\cdot\sum_{=1}^{m}\lambda$:, $\alpha"=\dot{.}\prod_{=1}^{m}\alpha$i
$k$.
. $r\geq 2,$ $z$ =(z1, . .. , $z_{m}$ ) $\Omega_{n}z:=(z_{1}^{f^{\hslash}}$ , ..., $z_{m}^{\mathrm{r}^{\mathrm{n}}})$ .
,








$\alpha$ $=$ $(\alpha_{1}, \ldots,\alpha_{m})$ $\in$ $(K^{\mathrm{x}})^{m}$ 0 $<$ $|\alpha_{1}|,$ $\ldots,$ $|\alpha_{m}|$ $<$ 1,
$|.\alpha_{1}|,$
$\ldots,$
$|$ \mbox{\boldmath $\alpha$}m| , $k\geq 0$ $F_{k}(\Omega_{k}\alpha)\neq 0$
$\alpha$ $S$ .
Case III . .
Theorem 2. $S=\Phi_{0}(z)$ (3) .
$E_{k}(z)\in K[z_{1}, . .., z_{l}],$ $F_{k}(z)\in K[z_{l+1},\ldots, z_{m}]$ $(1 \leq l\leq m)$ .
. $L_{1}<r$ $n$ $E_{n}(.z)\neq 0$




Duverney Nishioka[DN] Theorem 2 ( )
, .
Theorem 3. $\deg A_{0},$ $\deg A_{1}\leq M$ $M\geq 1$
$A_{0},$ $A_{1}\in K$ [z]
$01^{\cdot}\mathrm{d}(A_{0}+A_{1}S)\leq c_{1}M$
$c_{1}$ . , $d$
$\deg A_{0},$
$\ldots,$
$\mathrm{d}$eg $A_{d}\leq M$ $M\geq 1$
$A_{0,\}}\ldots A_{d}\in K$ [z]




Theorem 4. $\rho_{1},$ $\ldots,$ $p$m $|\rho_{1}|,$ $\ldots,$ $|$ \rho m|
$| \rho_{1}|>\max${ $1,$ $|\rho_{2}|,$ $\ldots,$ $|$ \rho m|} . $\{a_{k}\}_{k\geq 0},$ $\{b_{*k}.\}_{k\geq 0}(1\leq i\leq m)$
88
$K$ , $k$ $\log|$ |ak||, $\log||b:k||=o(r^{k})$ $b_{1k}\neq 0$
. $k$ $a_{k}\neq 0$
$\sum_{k\geq 0}/\frac{a_{k}}{b_{1k}\rho_{1}+\prime^{k}\cdots+b_{mk}\rho_{m}^{r^{k}}}\not\in\overline{\mathbb{Q}}$
.
$\sum_{k\geq 0}’$ $b_{1k}\rho_{1}r^{k}+\cdots+b_{mk}\rho_{m}^{r^{k}}\neq 0$ $k$ .
Becker T\"opfer [BT] ,
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